Estimating Minimum Toll Rates in Public Private Partnerships  by Vajdic, Nevena et al.
 Procedia - Social and Behavioral Sciences  48 ( 2012 )  3400 – 3407 
1877-0428 © 2012 Published by Elsevier Ltd. Selection and/or peer review under responsibility of the Programme Committee of the Transport Research 
Arena 2012  
doi: 10.1016/j.sbspro.2012.06.1304 

7UDQVSRUW5HVHDUFK$UHQD±(XURSH
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$EVWUDFW
3XEOLFSULYDWHSDUWQHUVKLS333LVDSURMHFWGHOLYHU\PHWKRGZKLFKLVXVHGLQPDQ\FRXQWULHV7KHPDLQDGYDQWDJHRI
WKLVPHWKRG FRPSDUHGZLWK WUDGLWLRQDOPHWKRGV LV LQ WKH DOORFDWLRQ RI SULYDWH IXQGVZKLFK DUH XVHG IRU SURYLGLQJ
SXEOLF VHUYLFHV DQGGHOLYHU\RI SURMHFWV VXFK DVKRVSLWDOV VFKRROV URDGV DQGEULGJHV8QGHU URDG333SURMHFWV D
FRPPRQO\XVHGPHFKDQLVPIRUWKHUHSD\PHQWRIWKHSULYDWHLQYHVWPHQWLVWKHXVHUFKDUJHV\VWHPLHFKDUJLQJWROOV
WR WKH IDFLOLW\ XVHUV$OWKRXJK WKH WROO UDWHPD\ EH VHW E\ WKH JRYHUQPHQW WKHUH DUH FHUWDLQ FRQVWUDLQWVZKLFK WKH
PLQLPXPWROOUDWHKDVWRPHHW7KHVHFRQVWUDLQWVDUHPDLQO\UHODWHGWRILQDQFLDOSDUDPHWHUVVXFKDVSURMHFW¶VILQDQFLDO
LQWHUQDO UDWH RI UHWXUQ ,55 DQG GHEW VHUYLFH FRYHUDJH UDWLR '6&5ZKLFK SULYDWH LQYHVWRUV HYDOXDWH GXULQJ WKH
GHFLVLRQPDNLQJ SURFHVV ,Q RWKHU ZRUGV WKHUH LV DPLQLPXP WROO UDWH UHTXLUHG WR DWWUDFW SULYDWH LQYHVWPHQWV ,Q
DGGLWLRQWRWKHILQDQFLDOFRQVWUDLQWVRWKHUSURMHFW¶VSDUDPHWHUVVXFKDVFRQVWUXFWLRQFRVWFRQFHVVLRQOLIHRUOHYHORI
JRYHUQPHQWVXEVLGLHVDOVRKDYHDQLPSDFWRQWROOUDWHV7KHREMHFWLYHRIWKLVSDSHULVWRLQYHVWLJDWHWKHUHODWLRQVKLS
EHWZHHQWKHOHYHORIWROOUDWHVDQGVHYHUDOSURMHFWWHFKQLFDODQGILQDQFLDOSDUDPHWHUV$ILQDQFLDOPRGHOLQFOXGHGLQ
WKH 7RRONLW IRU 333 LQ 5RDGV DQG+LJKZD\V GHYHORSHG E\ WKH:RUOG%DQN DQG WKH 3XEOLF3ULYDWH ,QIUDVWUXFWXUH
$GYLVRU\ )DFLOLW\ 33,$) LV XVHG DV D WRRO WR FDOFXODWH WROO UDWHV IRU YDULRXV VHWV RI LQSXW YDOXHV 7KH DSSURDFK
ZKLFKZDVFKRVHQ WR WHVWVHQVLWLYLW\RIVHOHFWHGSDUDPHWHUV WRSRWHQWLDOFKDQJHV LQ LQSXWYDOXHVHJ WHFKQLFDODQG
ILQDQFLDOSDUDPHWHUVLVE\HVWLPDWLRQRIHODVWLFLWLHV
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,QWURGXFWLRQ
)DFLQJWKHGHILFLHQF\LQDYDLODEOHIXQGVKLJKZD\DJHQFLHVDUHVHHNLQJEHVWVROXWLRQVIRUPDLQWDLQLQJ
H[LVWLQJLQIUDVWUXFWXUHDQGGHOLYHU\RIQHZSURMHFWV%HVLGHWKLVSUREOHPZLWKODFNRIIXQGVWKHUHLVDOVR
DQ LQFUHDVLQJSUHVVXUHRQJRYHUQPHQWVDQGSXEOLFDJHQFLHV WR UHGXFH WUDIILFFRQJHVWLRQVDQGDVVRFLDWHG
LPSDFW RQ HQYLURQPHQW 7KHVH IDFWV KDYH VLJQLILFDQWO\ FRQWULEXWHG WR WKH SULYDWH VHFWRU LQYROYHPHQW LQ
GHOLYHU\RISXEOLFLQIUDVWUXFWXUH
3ULYDWH VHFWRU SDUWLFLSDWLRQ LQSURMHFW¶V GHOLYHU\ LV QRW OLPLWHG WR WKH WUDGLWLRQDO VHUYLFHV OLNH IDFLOLW\
FRQVWUXFWLRQEXWUDWKHUSDUWLFLSDWLRQLQDOPRVWDOOSKDVHVRISURMHFW¶VOLIHGHVLJQFRQVWUXFWLRQRSHUDWLRQ
DQGPDLQWHQDQFH ,Q UHWXUQ IRU SURYLGLQJ WKHVH VHUYLFHV WKH SULYDWH VHFWRU LV XVXDOO\ HQWLWOHG D ULJKW WR
FROOHFWWROOVHLWKHUGLUHFWO\IURPURDGXVHUVRUWRUHFHLYHVRPHVRUWRIFRPSHQVDWLRQIURPWKHSXEOLFVHFWRU
7KLVIRUPRISURMHFW¶VGHOLYHU\PHWKRGLVNQRZQDVWKH3XEOLF3ULYDWH3DUWQHUVKLS333
:KLOHWKHGHFLVLRQDERXWWKHPHWKRGRISURMHFWGHOLYHU\DVD333FRQWUDFWRUDVDVWDQGDUGSURFXUHPHQW
SURFHVVLVPDGHE\WKHSXEOLFVHFWRUWKHUHDUHFHUWDLQSUHUHTXLVLWHVZKLFKSURMHFWKDVWRIXOILOOLQRUGHUWR
EH FRQVLGHUHG DV 333 OLNH H[SHFWHG WUDIILF YROXPHV ,I WKH SURMHFW LV FKRVHQ WR EH GHOLYHUHG DV 333
FRQWUDFWWKHUHDUHQXPEHURIIHDVLELOLW\DQDO\VHVDQGGXHGLOLJHQFHSURFHGXUHVZKLFKSURMHFWKDVWRPHHW
LQRUGHUWRULFKILQDQFLDOFORVXUH
5LVNDVVHVVPHQWDQGULVNPDQDJHPHQWLVFRQVLGHUHGDVRQHRIWKHFUXFLDOSDUWVRIWKHFRQWUDFW3URMHFW¶V
ULVNEXUGHQLVPHDVXUHGDJDLQVWWKHSURMHFW¶VDELOLW\WRJHQHUDWHWKHUHYHQXH7UDIILFDQGUHYHQXHULVNVDUH
FRQVLGHUHGWREHPDLQULVNVLQ333FRQWUDFWV7KHSULFHRIWKHVHULVNVLVUHIOHFWHGLQWKHFRVWRIERUURZLQJ
LH LQ WKH OHYHO RI LQWHUHVW UDWHV%HVLGH IRUHFDVWHG WUDIILF YROXPHV LQ WKH UHYHQXH ULVN DVVHVVPHQW WKH
SXEOLFDQGWKHSULYDWHVHFWRUUHO\KHDYLO\RQWKHOHYHORIWROOUDWHVDVPHDQVRIJHQHUDWLQJWKHUHYHQXHV
,QVRPHFDVHVWKHWROOUDWHLVVHWE\WKHJRYHUQPHQWZKLFKUHTXHVWVIURPWKHSULYDWHVHFWRUWLPHIUDPH
DVDQRIIHUIRUWKHFRQFHVVLRQLHGXUDWLRQRIRSHUDWLRQSKDVHZKLFKWKHSULYDWHVHFWRULVZLOOLQJWRDFFHSW
JLYHQ WKH OHYHO RI WROO UDWHV+RZHYHU LQ VRPH FDVHV WROO UDWH LV QRW VHW E\ WKH JRYHUQPHQW DQG LW LV D
VXEMHFWRIQHJRWLDWLRQ7KHSXEOLFVHFWRULVORRNLQJDWWKHPLQLPXPWROOUDWHZKLFKLVVRFLDOO\DFFHSWDEOH
DQGZKLFKZLOOHQFRXUDJHXVHUVWRXVHWKHIDFLOLW\2QWKHRWKHUVLGHWKHSULYDWHVHFWRULVHVWLPDWLQJWROO
UDWHVEDVHGRQWKHWUDIILFIRUHFDVWVHVWLPDWHGFRQVWUXFWLRQFRVWDQGFRQFHVVLRQGXUDWLRQZKLFKZLOOVDWLVI\
ILQDQFLDODVSHFWRIWKHSURMHFW
7KHREMHFWLYHRIWKLVSDSHULVWRLQYHVWLJDWHWKHUHODWLRQVKLSEHWZHHQWROOUDWHVDQGRWKHUNH\ILQDQFLDO
DQG WHFKQLFDO SDUDPHWHUV WKDW GHILQH D WROO URDG FRQFHVVLRQ 7R WKLV DLP D PDWKHPDWLFDO PRGHO ZDV
GHYHORSHGZKLFKHVWLPDWHVWKHPLQLPXPWROOUDWHUHTXLUHGWRDWWUDFWSULYDWHLQYHVWRUVWDNLQJLQWRDFFRXQW
ILQDQFLDOFRQVWUDLQWVIRUWKHJLYHQVHWRILQSXWGDWD7KHDSSURDFKZKLFKZDVFKRVHQWRWHVWVHQVLWLYLW\RI
VHOHFWHG SDUDPHWHUV WR SRWHQWLDO FKDQJHV LQ LQSXW YDOXHV LH SURMHFW¶V WHFKQLFDO SDUDPHWHUV LV E\
HVWLPDWLRQRIHODVWLFLWLHV
%DFNJURXQG
6ZDQDQG%HO]HUFRQGXFWHGDQHPSLULFDOVWXG\RQGLYHUVLRQRIWUXFNVIURPWROOHGKLJKZD\VRQ
QRQWROOHGURDGVGXHWRVLJQLILFDQWULVHLQWROOUDWHV5HVXOWVVXJJHVWHGWKDWWUXFNGLYHUVLRQLVOLNHO\WRWDNH
SODFHLI WKHUHLVDQLQFUHDVHLQWROOUDWHVZKLFKFRQVHTXHQWO\OHDGVWRVDIHW\LVVXHVDQGLQFUHDVHGFRVWRI
IUHLJKW WUDQVSRUWDWLRQ$OVR LQFUHDVHGPDLQWHQDQFHFRVWRIQRQWROOHG URDGVGXH WR LQFUHDVHGQXPEHURI
WUXFNVSODFHVDGGLWLRQDOSUHVVXUHRQWKHEXGJHWDYDLODEOHIRUSDYHPHQWPDQDJHPHQWRQVWDWHOHYHO
$QDO\]LQJSULFHHODVWLFLWLHVRIWUDYHOGHPDQG+LUVFKPDQHWDOSURYLGHGDQHPSLULFDOVWXG\RQ
VHQVLWLYLW\RIWUDIILFYROXPHVZLWKUHVSHFWWRWKHOHYHORIWROOUDWHV7KH\DSSOLHGPXOWLSOHOLQHDUUHJUHVVLRQ
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DQDO\VLV WR D WLPH VHULHV RI WUDIILF YROXPHV RQ EULGJHV DQG WXQQHOV LQ 1HZ <RUN &LW\7WKH DXWKRUV
LQFOXGHG LQ DGGLWLRQ WR WROO UDWHV IRXU LQGHSHQGHQW YDULDEOHV HPSOR\PHQW PRWRU YHKLFOH UHJLVWUDWLRQ
VXEZD\ IDUHDQGJDVROLQHSULFH7KHDQDO\VLV VKRZHGYHU\ ORZ WROO HODVWLFLWLHV7KLVPHDQV WKDW IRU WKH
GDWDDQDO\]HGDQLQFUHDVHLQWROOUDWHVGRQRWKDYHDVXEVWDQWLDOLPSDFWRQWUDIILFYROXPHVZKLFKVHHPVWR
EHW\SLFDORIFRPPXWHUWUDIILFDVLVPRVWO\WKHFDVHRI1HZ<RUNWXQQHOVDQGEULGJHV
2WKHUVWXGLHV VKRZGLIIHUHQW WROOHODVWLFLWLHV)RUH[DPSOH0DWDVDQG5D\PRQGIRXQGDZLGH
UDQJHRIWROOHODVWLFLWLHVDFURVVPRWRUZD\VHFWLRQVLQ6SDLQYDU\LQJIURPWR7KH\FRQFOXGHG
WKDW WKLV UDQJH RI YDULDWLRQ FDQ EH H[SODLQHG E\ YDULDEOHV VXFK DV WKRVH UHODWHG WR WKH TXDOLW\ RI WKH
DOWHUQDWLYH URDGV WKH OHQJWK RI WKHPRWRUZD\ VHFWLRQ DQG WKH ORFDWLRQ RI WKHPRWRUZD\ HJ D WRXULVW
DUHD 7KH PRUH FRQJHVWHG WKH DOWHUQDWLYH URDGV DUH WKH KLJKHU WKH WLPH EHQHILWV RI XVLQJ WKH WROOHG
PRWRUZD\ZLOOEHZLWKGHPDQGFRQVHTXHQWO\EHLQJPRUHLQHODVWLF
6LPLODUO\1RODQGFRQGXFWHGDQHPSLULFDOVWXG\ WRVWDWLVWLFDOO\ WHVW LI WKH LQFUHDVH LQKLJKZD\
FDSDFLW\ LQGXFHV DGGLWLRQDO WUDIILF JURZWK $QDO\VLV LQFOXGHG GDWD RQ ODQH PLOHDJH DQG YHKLFOHPLOHV
WUDYHOHG907LQWKH867KHPXOWLSOHOLQHDUUHJUHVVLRQPRGHODOVRLQFOXGHGGDWDDERXWSRSXODWLRQSHU
FDSLWDLQFRPHDQGFRVWRIIXHODVLQGHSHQGHQWYDULDEOHV(VWLPDWLRQRIHODVWLFLWLHVSURYLGHGUHVXOWVZKLFK
FOHDUO\ LQGLFDWH WKDW LQFUHDVH LQ KLJKZD\ FDSDFLW\ KDYH LPSDFW RQ907 WKXV LQFUHDVLQJ WUDIILF RQ WKH
KLJKZD\5HFRJQL]LQJWKHLVVXHRISRWHQWLDOFDSDFLW\FKDQJHVLQWKH333SURMHFWWKLVSDSHUDGGUHVVHVWKH
LPSRUWDQFHRIDQDO\]LQJVFHQDULRVZLWKYDULRXVWRWDOFRQVWUXFWLRQFRVWVDQGLWVLPSDFWRQWROOUDWHV
'DWDDQGPHWKRGV
'DWDIRUWKHPRGHOZHUHFDOFXODWHGXVLQJ WKH7RRONLW IRU333LQ5RDGVDQG+LJKZD\VGHYHORSHGE\
WKH:RUOG%DQNDQGWKH3XEOLF3ULYDWH,QIUDVWUXFWXUH$GYLVRU\)DFLOLW\33,$):RUOG%DQN7KH
7RRONLW KDV WKH PDLQ REMHFWLYH RI SURYLGLQJ D WRRO WR SROLF\ PDNHUV IURP WUDQVLWLRQ DQG GHYHORSLQJ
HFRQRPLHVZLWKVRPHJXLGDQFHDQGUHVRXUFHVWRGHVLJQDQGLPSOHPHQW333SURMHFWVLQWKHURDGVXEVHFWRU
7KH7RRONLWLQFOXGHVDILQDQFLDOVLPXODWLRQPRGHOSUHVHQWHGLQWZRIRUPV*UDSKLFDODQG1XPHULFDO7KH
*UDSKLFDOPRGHOLVXVHGDVDGLDJQRVWLFWRROIRUSUHOLPLQDU\DVVHVVPHQWVZKLOHWKH1XPHULFDOPRGHOLV
PRUHGHWDLOHGDQGFDQVHUYHIRUWKHILUVWSURMHFWDQDO\VLVDWWKHSUHIHDVLELOLW\OHYHO
7KH*UDSKLFDOPRGHO ZDV XVHG WR FDOFXODWH WKH PLQLPXP WROO UDWHV DV D IXQFWLRQ RI DVVXPHG LQSXW
YDOXHV FKDUDFWHUL]LQJ SRWHQWLDO 333 SURMHFWV 7KHUH DUH IRXU GLIIHUHQW JURXSV RI LQSXW YDOXHV LQ WKH
*UDSKLFDOPRGHOZLWKLQSXWYDOXHVLQWRWDOZKLFKDUHUHODWHGWR
D WHFKQLFDOSDUDPHWHUVRIWKHSURMHFWLQFOXGLQJFRQFHVVLRQOLIHFRQVWUXFWLRQFRVWFRQVWUXFWLRQSHULRG
GLVWULEXWLRQRIZRUNVGXULQJWKHFRQVWUXFWLRQSHULRGRSHUDWLRQFRVWLQLWLDOGDLO\WUDIILFWUDIILFJURZWK
DQGWROOUDWH
E WKHILQDQFLDOVWUXFWXUHRIWKHSURMHFWZLWKWZRLQSXWYDOXHVSHUFHQWRIJRYHUQPHQWVXEVLGLHVDQG
SHUFHQWRIHTXLW\
F WKHGHEWVWUXFWXUHZLWKIRXULQSXWYDOXHVGHEWPDWXULW\LQWHUHVWUDWHW\SHRIUHSD\PHQWDQGJUDFH
SHULRGDQG
GFRXQWU\VSHFLILFHFRQRPLFSDUDPHWHUVLQIODWLRQUDWHFRUSRUDWHWD[UDWHVWDWHGLVFRXQWUDWHDQG9$7
UDWH
7KH *UDSKLFDO PRGHO FDOFXODWHV NH\ SURMHFW ILQDQFLDO SDUDPHWHUV IRU WKH JLYHQ VHW RI LQSXW YDOXHV
7KHVH ILQDQFLDO SDUDPHWHUV DUH SURMHFW ILQDQFLDO LQWHUQDO UDWH RI UHWXUQ ),55 HTXLW\ LQWHUQDO UDWH RI
UHWXUQ UHWXUQ RQ HTXLW\ 52( DQQXDO GHEW VHUYLFH FRYHU UDWLR $'6&5 DQG ORDQ OLIH FRYHU UDWLR
//&57KHSURMHFW¶VQHWSUHVHQWYDOXHRIWD[HVDQGVXEVLGLHVLVDOVRFRPSXWHGE\WKHPRGHO2QDWULDO
DQG HUURU EDVLV RQH FDQ GHWHUPLQH WKH PLQLPXP WROO UDWH ZKLFK ZLOO VDWLVI\ SUHGHILQHG ILQDQFLDO
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FRQVWUDLQWV,QRWKHUZRUGVIRUWKHFKRVHQVHWRILQSXWYDOXHVRQHFDQILQGWKHWROOUDWHVRWKDWWKH),55
52($'6&5DQG//&5DUHDERYHWKHPLQLPXPUHTXLUHGYDOXHV
8VLQJWKHEDFNJURXQGIRUPXODVLQWKH*UDSKLFDOPRGHODQHZGHWHUPLQLVWLFPRGHOKDVEHHQGHYHORSHG
LQ WKLV VWXG\ZKLFKFDOFXODWHV WKHPLQLPXP WROO UDWH IRU WKHJLYHQVHWRISURMHFWSDUDPHWHUVDQG IRU WKH
PLQLPXP UHTXLUHG YDOXHV RI WKH ILQDQFLDO FRQVWUDLQWV $ PRGLILHG YHUVLRQ RI WKH PRGHO ZDV DOVR
GHYHORSHGWRFDOFXODWHWKHPD[LPXPFRQVWUXFWLRQFRVWWKDWFDQEHDFFRPPRGDWHGWRNHHSWROOUDWHVZLWKLQ
DSUHGHWHUPLQHGOHYHORUWKHOHYHOWKDWPHHWVXVHUV¶ZLOOLQJQHVVDQGDELOLW\WRSD\,QRWKHUZRUGVLIWKH
OHYHOV RI WROO UDWHV DUH VHW LQ DGYDQFH WKH PRGHO FDOFXODWHV WKH PD[LPXP FRQVWUXFWLRQ FRVW ZKLFK LV
DOORZHGLQRUGHUWRNHHSWKHSURMHFWILQDQFLDOO\YLDEOH
6HQVLWLYLW\RIWROOUDWHVDQGFRQVWUXFWLRQFRVWVWRFKDQJHVLQVRPHRISURMHFW¶VWHFKQLFDOSDUDPHWHUVLV
DVVHVVHG WKURXJK WKH HVWLPDWLRQ RI HODVWLFLWLHV 7KH HODVWLFLW\ İ[\ RI SDUDPHWHU [ WR D FKDQJH LQ WKH
SDUDPHWHU\FDQEHH[SUHVVHGDVIROORZV



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\
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
ZKHUHǻ[LVDFKDQJHLQWKHSDUDPHWHU[[LVLWVLQLWLDOYDOXHǻ\LVDFKDQJHLQWKHSDUDPHWHU\DQG\
LWV LQLWLDO YDOXH 7KXV WKH FDOFXODWHG HODVWLFLWLHV UHSUHVHQW WKH SHUFHQW FKDQJH LQ WKH WROO UDWH RU
FRQVWUXFWLRQ FRVW GXH WR D SHUFHQW FKDQJH RI VRPH WHFKQLFDO RU ILQDQFLDO SDUDPHWHU HJ LQLWLDO GDLO\
WUDIILF $V WKH HODVWLFLW\ RI WROO UDWHV WR OHYHO RI WUDIILF YROXPH FDQ YDU\ IURP LQHODVWLF WR HODVWLF LW LV
GLIILFXOW WR HVWLPDWH DW WKH SURMHFW GHYHORSPHQW SKDVH ZKDW W\SH RI HODVWLFLW\ ZRXOG EH RQFH WKH URDG
VHFWLRQ LV LQ WKH RSHUDWLRQ 7KXV LW LV DVVXPHG LQ WKLV SDSHU WKDW WKH HODVWLFLW\ RI WROO UDWHV WR WUDIILF
YROXPHVLVLQHODVWLFLHFKDQJHVLQWROOUDWHVGRQRWKDYHDVXEVWDQWLDOLPSDFWRQWUDIILFYROXPHV6XFKDQ
DVVXPSWLRQLVPRUHDSSOLFDEOHIRUH[DPSOHWRFRPPXWHUWUDIILFRUZKHUHWKHQRQWROOHGDOWHUQDWLYHURDGV
DUHYHU\FRQJHVWHG7KHUHVXOWVRIWKHDQDO\VLVDUHSUHVHQWHGLQWKHIROORZLQJVHFWLRQ
$QDO\VHV
)RU WKH DVVHVVPHQW RI WKH UHODWLRQVKLS EHWZHHQ WROO UDWHV DQG SURMHFW WHFKQLFDO SDUDPHWHUV VHYHUDO
DQDO\VHVZHUHSHUIRUPHG)LUVWO\ WROO UDWHVZHUH UHYLHZHGDVD IXQFWLRQRIFRQVWUXFWLRQFRVWDQG LQLWLDO
GDLO\WUDIILF7KLVDQDO\VLVVHUYHVDVWKHEDVLVIRUDEHWWHUXQGHUVWDQGLQJRIWROOUDWHVHQVLWLYLW\ZLWKUHVSHFW
WRYDULDWLRQVRIFRQVWUXFWLRQFRVWVDQGLQLWLDOGDLO\WUDIILF7KHLQLWLDOGDLO\WUDIILFLVH[SUHVVHGDV$QQXDO
$YHUDJH'DLO\7UDIILF$$'7DWWKHWROOURDGRSHQLQJ\HDUZKLOHWROOUDWHVDUHH[SUHVVHGDVWKHZHLJKWHG
DYHUDJHWROOUDWH:$75LQ86GROODUSHUYHKLFOH$VVXPLQJWKDWWUDIILFRQWKHREVHUYHGURDGVHFWLRQFDQ
EHUHSUHVHQWHGDVDPL[RIFDUVWUXFNVDQGEXVHVWKH:$75SHUYHKLFOHFDQEHH[SUHVVHGDVIROORZV

       F W E:$75 & 75 7 75 % 75   

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ZKHUH&LVWKHSHUFHQWDJHRIFDUV7SHUFHQWDJHRIWUXFNV%SHUFHQWDJHRIEXVHV75F75WDQG75E
DUH WROO UDWHV IRU FDUV WUXFNV DQG EXVHV UHVSHFWLYHO\ 7DEOH  VXPPDUL]HV WKH LQSXW SDUDPHWHUV DQG
FRQVWUDLQWVZKLFKZHUHXVHGLQWKLVDQDO\VLV
)LJXUHUHSUHVHQWVWKHUHVXOWRIWKLVDQDO\VLV7KHKRUL]RQWDOD[LVUHSUHVHQWVHVWLPDWHVRIFRQVWUXFWLRQ
FRVWQHHGHGWREXLOGWKHURDGDQGWRSXWWKHSURMHFWLQWRRSHUDWLRQWKHYHUWLFDOD[LVUHSUHVHQWVWROOUDWHVLQ
WHUPV RI :$75 7KH UHVXOWV DUH DV H[SHFWHG DV FRQVWUXFWLRQ FRVW LQFUHDVHV WKH PLQLPXP WROO UDWH
UHTXLUHG WR DWWUDFW SULYDWH LQYHVWRUV DOVR LQFUHDVHV $QG IRU ORZHU YDOXHV RI LQLWLDO $$'7 WROO UDWHV
LQFUHDVHDWDKLJKHUUDWH$QDO\VLVRIHODVWLFLWLHVSURYLGHVPRUHLQIRUPDWLRQDERXWVHQVLWLYLW\RIWROOUDWHV
ZLWKUHVSHFWWRFKDQJHVLQLQSXWSDUDPHWHUV

7DEOH3URMHFWLQSXWSDUDPHWHUV
$3URMHFW3DUDPHWHUV
&RQFHVVLRQWHUP \HDUV
&RQVWUXFWLRQSHULRG \HDUV
2SHUDWLRQFRVWV SHUNPSHU\HDUQRYDULDEOHFRVWV
'LVWULEXWLRQRIZRUNVGXULQJWKHFRQVWUXFWLRQSHULRG VW\HDUQG\HDU
(TXLW\ RIWKHFRQVWUXFWLRQFRVW
*RYHUQPHQWVXEVLGLHVWRWKHFDSLWDOFRVWV RIWKHFRQVWUXFWLRQFRVW
7UDIILFJURZWK SHU\HDU
,QIODWLRQ SHU\HDU
9DOXHDGGHGWD[9$7 
&RUSRUDWHWD[ 
6WDWHGLVFRXQWUDWHUHDOWHUPV 
%/RDQ7HUPV
1RPLQDO,QWHUHVWUDWH SHU\HDU
7\SHRIUHSD\PHQW OHYHODQQXLW\EDVLVSULQFLSDOLQWHUHVW FRQVWDQW
*UDFHSHULRG \HDUV5HSD\PHQWSHULRG \HDUV
&)LQDQFLDO&RQVWUDLQWV
)LQDQFLDOLQWHUQDOUDWHRIUHWXUQRIWKHSURMHFW),55
5HWXUQRQHTXLW\52(
/RDQOLIHFRYHUDJHUDWLR//&5
$QQXDOGHEWVHUYLFHFRYHUDJHUDWLR$'6&5

(ODVWLFLW\ İ75&& RI WKH WROO UDWH 75 VKRUW IRUP RI:$75 WR D FKDQJH LQ FRQVWUXFWLRQ FRVW && LV
GHILQHGDV



75 &&
75
75
&&
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ZKHUH ȴ75 LV WKH FKDQJH LQ WROO UDWH 75LV WKH WROO UDWH DW WKH LQLWLDO SRLQW ȴ LV WKH FKDQJH LQ
FRQVWUXFWLRQ FRVW DQG && LV WKH LQLWLDO FRQVWUXFWLRQ FRVW 7KH FDOFXODWHG HODVWLFLW\ GHSHQGV RQ WKH
VHOHFWLRQRIWKHLQLWLDOSRLQWDQGWKLVW\SHRIHODVWLFLW\LVFDOOHGSRLQWHODVWLFLW\

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&RQVWUXFWLRQFRVWPLOOLRQNP
 YSG
 YSG
 YSG
 YSG
 YSG

)LJ7ROOUDWH:$75HVWLPDWHGDVDIXQFWLRQRIFRQVWUXFWLRQFRVWDQG$$'7

)RUH[DPSOH LI WKH LQLWLDO FRQVWUXFWLRQFRVW LVPLOOLRQNP WKHQ WKHHODVWLFLW\RI WKH WROO UDWHZLWK
UHVSHFW WR WKLV YDOXH RI FRQVWUXFWLRQ FRVW LV  ,Q RWKHU ZRUGV LI WKH LQLWLDO FRQVWUXFWLRQ FRVW LV 
PLOOLRQNP D  FKDQJH LQ WKH FRQVWUXFWLRQ FRVW ZLOO FKDQJH WKH WROO UDWH E\  6LPLODUO\ WKH
HODVWLFLW\RIWKHWROOUDWHZLWKUHVSHFWWRWKHFRQVWUXFWLRQFRVWRIPLOOLRQNPLVDQGZLWKUHVSHFWWR
WKHFRQVWUXFWLRQFRVWRIPLOOLRQNPLV
,Q WKLV ILUVW DQDO\VLV WKHRSHUDWLRQ FRVW LV DVVXPHG WREH FRQVWDQW IRU DOO VFHQDULRV UHJDUGOHVVRI WKH
LQLWLDOLQYHVWPHQW$VDPRUHUHDOLVWLFDSSURDFKLQDVHFRQGDQDO\VLVLWLVDVVXPHGWKDWWKHRSHUDWLRQFRVW
2&LVDIXQFWLRQRIWKHFRQVWUXFWLRQFRVWH[SUHVVHGDV2& &&6LPLODUO\WRWKHILUVWDQDO\VLVWKH
WROO UDWH :$75 ZDV UHYLHZHG DV D IXQFWLRQ RI WKH $$'7 FRQVWUXFWLRQ FRVW DQG RSHUDWLRQDO FRVW
)LJXUHVXPPDUL]HVWKHUHVXOWVRIWKLVDQDO\VLV
6LPLODUO\ WR WKH ILUVW DQDO\VLV WKH UHVXOWV DUH DV H[SHFWHG WKH PLQLPXP WROO UDWH WR DWWUDFW SULYDWH
LQYHVWRUV LQFUHDVHVZLWKFRQVWUXFWLRQFRVWVDQGGHFUHDVHZLWK$$'7$ ORZHU$$'7OHDGV WRDKLJKHU
WROOUDWHWRJHQHUDWHWKHDPRXQWRIUHYHQXHQHHGHGWRNHHSWKHSURMHFWILQDQFLDOO\YLDEOH
)XUWKHUDFRPSDULVRQRI)LJXUHVDQGVKRZV WKDW WROOUDWHVDUHKLJKHULQWKHVHFRQGDQDO\VLV)RU
H[DPSOH LI $$'7 LV  YHKLFOHV SHU GD\ DQG WKH FRQVWUXFWLRQ FRVW LV PLOOLRQNP LQ WKH ILUVW
DQDO\VLVWKHFDOFXODWHGWROOUDWHLVSHUYHKLFOHSHUNPZKLOHLQWKHVHFRQGDQDO\VLVLWLV6LQFH
WKHRQO\GLIIHUHQFH LQ WKHVHDQDO\VHV LV LQ WKHDSSURDFKXVHGIRU WKHIRUHFDVWRIRSHUDWLRQDOFRVW LQ WKH
ILUVWDQDO\VLVLWZDVFRQVWDQWDQGLQWKHVHFRQGLWZDVIXQFWLRQRIFRQVWUXFWLRQFRVWLWFDQEHFRQFOXGHG
WKDWWKHPRGHOXVHGIRUWKHIRUHFDVWRIRSHUDWLRQDOFRVWKDYHDVXEVWDQWLDOLPSDFWRQWKHOHYHORIWROOUDWHV
(ODVWLFLWLHVDUHDOVRFDOFXODWHGIRUWKLVDQDO\VLVIRUDOOFDVHVRIWKHFRQVWUXFWLRQFRVWLHDOOYDOXHVRI
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FRQVWUXFWLRQFRVWXVHGLQWKHDQDO\VLVZHUHREVHUYHGDVVWDUWLQJSRLQWVDQGWKHFDOFXODWHGHODVWLFLWLHVDUH
HTXDOWR7KLVFDVHLVFDOOHGXQLWHODVWLFLW\RULQRWKHUZRUGVLIWKHFRQVWUXFWLRQFRVWLVFKDQJHGE\
WKHWROOUDWHZLOODOVRFKDQJHE\

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&RQVWUXFWLRQFRVW0LOOLRQNP
YSG
YSG
YSG
YSG
YSG

)LJ7ROOUDWHHVWLPDWHGDVDIXQFWLRQRIFRQVWUXFWLRQFRVWDQG$$'7DVVXPLQJDQQXDORSHUDWLRQDOFRVWVHTXDOWRSHUFHQWRI
FRQVWUXFWLRQFRVW

$WKLUGDQDO\VLVZDVFRQGXFWHGIRUWKHDVVHVVPHQWRIWKHUHODWLRQVKLSEHWZHHQWKHFRQVWUXFWLRQFRVWDQG
VRPHRWKHUSURMHFW¶VWHFKQLFDOSDUDPHWHUV7KHUHDVRQLQJEHKLQGWKLVDSSURDFKZDVWRVHHNIRUDQDQVZHU
WRWKHTXHVWLRQRIILQGLQJDPD[LPXPYDOXHRIFRQVWUXFWLRQFRVWIRUWKHHVWLPDWHGLQLWLDOWUDIILF$$'7
DQGJLYHQWROOUDWHZKLFKZLOOSURYLGHDILQDQFLDOO\YLDEOHSURMHFW
)LJXUH  SUHVHQWV WKH UHVXOWV RI WKLV DQDO\VLV 7KH KRUL]RQWDO D[LV UHSUHVHQWV WKH LQLWLDO GDLO\ WUDIILF
H[SUHVVHG DV $$'7 DQG YHUWLFDO D[LV UHSUHVHQWV WKH PD[LPXP FRQVWUXFWLRQ FRVW SHU NLORPHWHU ,QSXW
SDUDPHWHUVDUHDVVSHFLILHGLQ7DEOH
7KH UHVXOWV DUH DV H[SHFWHGZKHQ WKH WROO UDWH LV VHW LQ DGYDQFH DV$$'7 LQFUHDVHV WKHPD[LPXP
FRQVWUXFWLRQ FRVW LQFUHDVHV DV ZHOO 7KH DSSOLFDWLRQ RI WKLV DQDO\VLV LV XVHIXO LQ WKH GHFLVLRQ PDNLQJ
SURFHVVDVLWSURYLGHVDQLQVLJKWLQWRWKHPD[LPXPDPRXQWRIWKHLQLWLDO LQYHVWPHQWDVWKHEDVLV IRUWKH
GHFLVLRQDERXWSRWHQWLDOSKDVHVRIWKHSURMHFWV,I WKHPD[LPXPFRQVWUXFWLRQFRVW LVVXIILFLHQW IRUVLQJOH
FDUULDJHZD\LQVWHDGRIDQLQLWLDOO\SODQQHGGXDOFDUULDJHZD\WKHSURMHFWPLJKWEHFRQVLGHUHGWREHEXLOWLQ
SKDVHVLHVWDJHFRQVWUXFWLRQ7KHHODVWLFLWLHVGHWHUPLQHGLQWKLVFDVHDUHHTXDOWRLHXQLWHODVWLFLW\
,QRWKHUZRUGVLIWKH$$'7FKDQJHVE\WKHPD[LPXPFRQVWUXFWLRQFRVWZLOOFKDQJHE\DOVR
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)LJ0D[LPXPFRQVWUXFWLRQFRVWWROOUDWHVDQGLQLWLDOWUDIILFYROXPHV
&RQFOXVLRQV
7KHDFWXDO WROOUDWHVFKDUJHGXVXDOO\DUHWKHUHVXOWRIEDODQFLQJ WKHDIIRUGDELOLW\DQGVXVWDLQDELOLW\RI
SURMHFWVZLWK WKHSURMHFW
V DWWUDFWLYHQHVV WR WKHSULYDWH VHFWRU5RDGSODQQHUVFDQHVWLPDWH WKHPLQLPXP
WROOUDWHWKDWZKLOHDIIRUGDEOHWRSURVSHFWLYHURDGXVHUVZLOOEHFDSDEOHRISURYLGLQJWKHFRQFHVVLRQDLUHV
ZLWKHQRXJKUHYHQXHVWR\LHOGDFFHSWDEOHUHWXUQVRQWKHLULQYHVWPHQWV$OORWKHUWKLQJVEHLQJHTXDOWKLV
UDWHGHSHQGVODUJHO\RQWKHFRQVWUXFWLRQFRVWRSHUDWLQJFRVWDQGWUDIILFYROXPHV
7KH REMHFWLYH RI WKLV SDSHU ZDV WR LQYHVWLJDWH WKH UHODWLRQVKLSV EHWZHHQ WROO UDWHV DQG SURMHFW¶V
WHFKQLFDOSDUDPHWHUV(PSLULFDOVWXGLHVDQGDQDO\VHVRIWROOUDWHHODVWLFLWLHVIRXQGLQWKHOLWHUDWXUHPDLQO\
LQFOXGHSURMHFW¶V³H[WHUQDO´YDULDEOHVOLNHFRVWRIIXHODQGHPSOR\PHQWUDWHVLHULVNVZKLFKDUHRXWVLGH
FRQFHVVLRQDLUHFRQWURO ,Q WKLV VWXG\ IRFXV LVRQYDULDEOHVZKLFKFDQEHFRQWUROOHGDQGPDQDJHGDW WKH
SURMHFWOHYHOOLNHFRQVWUXFWLRQDQGRSHUDWLRQDOFRVWLHSURMHFW¶V³LQWHUQDO´SDUDPHWHUV
7KHUHVXOWV LQGLFDWH WKDW WKH WROO UDWH LV VHQVLWLYH WRFKDQJHV LQSURMHFW¶VFRQVWUXFWLRQDQGRSHUDWLRQDO
FRVWV $Q DQDO\VLV ZDV DOVR FDUULHG RXW WR TXDQWLI\ WKH UHODWLRQVKLS EHWZHHQ FRQVWUXFWLRQ FRVW DQQXDO
DYHUDJHGDLO\WUDIILF$$'7DQGWKHUHTXLUHGWROOUDWHVZKLFKZLOOSURYLGHDILQDQFLDOO\YLDEOHSURMHFW
5HIHUHQFHV
+LUVFKPDQ,0F.QLJKW&3XFKHU-3DDVZHOO5(	%HUHFKPDQ-%ULGJHDQGWXQQHOWROOHODVWLFLWLHVLQ1HZ<RUN
VRPHUHFHQWHYLGHQFH7UDQVSRUWDWLRQ
0DWDV$	5D\PRQG-/'HPDQG(ODVWLFLW\RQ7ROOHG0RWRUZD\V-RXUQDORI7UDQVSRUWDWLRQDQG6WDWLVWLFV

1RODQG5%5HODWLRQVKLSEHWZHHQKLJKZD\FDSDFLW\DQGLQGXFHGYHKLFOHWUDYHO7UDQVSRUWDWLRQ5HVHDFUK3DUW$

6ZDQ3)	%HO]HU0+(PSLULFDOHYLGHQFHRIWROOURDGWUDIILFGLYHUVLRQDQGLPSOLFDWLRQIRUKLJKZD\LQIUDVWUXFWXUH
SULYDWL]DWLRQ7UDQVSRUWDWLRQ5HVHDUFK%RDUGWK$QQXDO0HHWLQJ:DVKLQJWRQ'&
:RUOG%DQN	WKH3XEOLF3ULYDWH,QIUDVWUXFWXUH$GYLVRU\)DFLOLW\33,$)7RRONLWIRU333LQURDGVDQGKLJKZD\V:RUOG
%DQN:DVKLQJWRQ'&$YDLODEOHIURP
KWWSZZZSSLDIRUJSSLDIVLWHVSSLDIRUJILOHVGRFXPHQWVWRRONLWVKLJKZD\VWRRONLWLQGH[KWPO>$FFHVVHG-DQXDU\@
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